
US011194513B2 

( 12 ) United States Patent 
Seong 

( 10 ) Patent No .: US 11,194,513 B2 
( 45 ) Date of Patent : Dec. 7 , 2021 

( 54 ) STORAGE DEVICE AND OPERATING 
METHOD THEREOF 

10,127,978 B2 * 11/2018 Oh 
2001/0039604 A1 * 11/2001 Takahashi 

G11C 13/0023 
G06F 12/0815 

711/141 
G06F 11/1028 

714/52 
2003/0115514 Al * 6/2003 Ilkbahar ( 71 ) Applicant : SK hynix Inc. , Gyeonggi - do ( KR ) 

( 72 ) Inventor : Jin Yong Seong , Seoul ( KR ) ( Continued ) 

( 73 ) Assignee : SK hynix Inc. , Gyeonggi - do ( KR ) FOREIGN PATENT DOCUMENTS 

( * ) Notice : KR 
KR 

10-2012-0119092 
10-2017-0084467 

10/2012 
7/2017 Subject to any discla the term of this 

patent is extended or adjusted under 35 
U.S.C. 154 ( b ) by 60 days . OTHER PUBLICATIONS 

( 21 ) Appl . No .: 16 / 515,862 

( 22 ) Filed : Jul . 18 , 2019 
H. Kwon , R. Jin and T. Chung , “ AB - FTL : An alternative block 
Flash Translation Layer using locality - aware technique , ” IEEE 2nd 
International Conference on Networked Embedded Systems for 
Enterprise Applications , Fremantle , WA , 2011 , pp . 1-8 . * ( 65 ) Prior Publication Data 

US 2020/0174700 A1 Jun . 4 , 2020 Primary Examiner Pierre Miche Bataille 
( 74 ) Attorney , Agent , or Firm — IP & T Group LLP ( 30 ) Foreign Application Priority Data 

Dec. 3 , 2018 ( KR ) 10-2018-0153558 ( 57 ) ABSTRACT 

( 51 ) Int . Ci . 
G06F 3/06 ( 2006.01 ) 

( 52 ) U.S. CI . 
CPC GO6F 370659 ( 2013.01 ) ; G06F 3/0604 

( 2013.01 ) ; G06F 3/064 ( 2013.01 ) ; G06F 
3/0673 ( 2013.01 ) 

( 58 ) Field of Classification Search 
CPC G06F 3/061 ; G06F 3/0604 ; G06F 13/16 ; 

GO6F 3/064 ; G06F 3/0673 ; G06F 3/0679 ; 
G06F 3/0659 

See application file for complete search history . 

A memory device having an improved booting speed 
includes : a memory cell array , and a control logic configured 
to set a memory block as one of a special block for storing 
special information and a user block for storing user data and 
configured to store data in a memory block in response to 
commands from a memory controller , wherein the control 
logic comprises : a control signal generator configured to 
generate a special information read signal for reading plural 
pieces of special information stored in at least two special 
blocks among the plurality of memory blocks , in response to 
a special information read command provided by the 
memory controller , a special information merger configured 
to read the plural pieces of special information in response 
to the special information read signal , and a special infor 
mation storage configured to store the read plural pieces of 
special information as merged special information . 

( 56 ) References Cited 

U.S. PATENT DOCUMENTS 

5,710,881 A * 1/1998 Gupta GOOF 12/0804 
345/541 

G11C 29/70 9,362,004 B2 * 6/2016 Shim 20 Claims , 14 Drawing Sheets 

210 100 
L ? 

3 211 131 132 
SPECIAL INFORMATION 

READ COMMAND SPECIAL 
INFORMATION 

READ CONTROLLER MERGED SPECIAL 
INFORMATION 

CONTROL SIGNAL 
GENERATOR 

SPECIAL SPECIAL INFORMATION 
INFORMATION READ SIGNAL 

OUTPUT SIGNAL ) 
REG IN 

SPECIAL 
INFORMATION 133 STORACE 

VERGED SPECIAL 
INFORMATION 
INT . BUS 

SPECIAL INFORMATION VERGER 
132a 132b 

READ SIGNAL M_IN 
MULTI - BIT PROCESSING CHECK CIRCUIT M OUT SET PARAMETER COMMAND , 

PROGRAM COMMAND SPECIAL BLOCK 
SETTER FRASE COMMAND , SPECIAL 

BLOCK SWING COWMAND PLURALITY OF SPECIAL INFORMATION 
212 

INT BUS 



US 11,194,513 B2 
Page 2 

( 56 ) References Cited 

U.S. PATENT DOCUMENTS 

2005/0246480 A1 * 11/2005 Fu 

2008/0316819 A1 * 12/2008 Lee 

2013/0246480 A1 * 9/2013 Lemcke 

GOOF 12/0246 
711/103 

G11C 16/0483 
365 / 185.03 
G06Q 10/10 

707/797 
G11C 7/1072 

711/105 
G06F 3/0652 

2014/0089574 A1 * 3/2014 Sohn 

2018/0373438 A1 * 12/2018 Bennett 

* cited by examiner 



U.S. Patent Dec. 7. 2021 Sheet 1 of 14 US 11,194,513 B2 

FIG . 1 

300 50 

STORAGE DEVICE 200 

MEMORY 
CONTROLLER 

MEMORY 
DEVICE 

HOST CONTROL SIGNAL 
GENERATOR 131 SPECIAL BLOCK 

MANAGER -210 SPECIAL INFORMATION 
MERGER 

132 

SPECIAL INFORMATION 
STORAGE 133 



U.S. Patent Dec. 7. 2021 Sheet 2 of 14 US 11,194,513 B2 

FIG . 2 

120 110 
122 ??? 121 

BLKZ Vop VOLTAGE 
GENERATOR 

: 
RL ADDRESS 

DECODER OPSIG 130 BLK2 1 

BLKI CONTROL RADD 
LOGIC 

BLT BL2 BL3 * 

CONTROL SIGNAL 
GENERATOR PBSIGNALS PBL PB2 PB3 PBI ah -123 www . ** WWMWM 

182 
SPECIAL 

INFORMATION 
MERGER 

VRYBIT SENSING VPB 
CIRCUILL - 125 PASS / FAIL 

1 

133 
SPECIAL 

INFORMATION 
STORAGE 

******** DATA INPUT / OUTPUT CIRCUIT -124 

DATA 
CMD ADDR 



U.S. Patent Dec. 7. 2021 Sheet 3 of 14 US 11,194,513 B2 

FIG . 3 . 
Drwin in the 

www 

ta BLK 
-BLK2 

BLKI 
+ Y 

+ X 



U.S. Patent Dec. 7. 2021 Sheet 4 of 14 US 11,194,513 B2 

NIG . 4 
BLK 

CS2m CSL 

DSL2 CS11 CSim SSI2 
SST 4 DST SSLI 

DSLI IMCI # -WLn - 1 
NL2 

MCN - 1 1021 
X 

4 : 

with 
MCp + 

PL 
******* 

+ X 



U.S. Patent Dec. 7 , 2021 Sheet 5 of 14 US 11,194,513 B2 

FIG . 5 

BLKO MAANAAAA 

mont 
CION CS2m 

5 
5 

DSL2 

? ? DSLL 

? 7 
?? 
????? 
?? 

Cn - 1 n - 1 ? : 
1 ? 

5 ? 2 SIP 
P 4 ? SSL2 

KAKAMA . SSLI 
CSL 

+ Z 

A + 

X + 



FIG . 6 

U.S. Patent 

( a ) 

( b ) 

MWWWWWWMWMMMM ****** WHHHHHHH ***** 

10 PAD 

10 PAD 

CNIL_BUS 

SPECIAL INFORMATION MERGIR 

CNTL_BUS 

3 

MULTI - BIT CHECK CIRCUIT 

Dec. 7 , 2021 

SP_EN 

WHIRIK AKHHHHHHHHH hhth thHHHHHHHHHHHHHHHHHHH SPECIAL INFORMATION STORAGE 

MULTI - BIT CHECK CIRCUIT 

READ SIGNAL PROCESSING CIRCUIT 

SPECIAL INFORMATION STORAGE 

REG IN 
INT BUS 

INT BUS 

INT BUS 

Page Buffer 

Page Buffer Plane 0 SP BLK 00a 

Special Block Merge Operation 

Page Buffer Plane 0 SP.BLK 00 

Page Buffer Plane 1 SP BLK 10b 

Sheet 6 of 14 

Plane 1 SP BLK 10a 

? ? ? ?? ? ? HH 

SP BLK_01a 

„ 
SP BLK 11a 

Main BLK 0 

Main_BLK 
0 

Main BLK 1 

Main_BIK 1 

Main_BIK 1 

Main_BLK 

RA 

* 

* 

: 

: 

: 

? 

Main BLK 

Main BLK_n 

Main BLK D 

Main_BLK 

US 11,194,513 B2 



U.S. Patent 

FIG . 7 

210 

100 

- ??? ???? ?? ? ????? 

211 

Dec. 7 , 2021 

131 

132 

SPECIAL INFORMATION READ COMMAND 

2 

SPECIAL INFORMATION READ CONTROLLER 

SPECIAL INFORMATION MERGER 
132a 

132b 

MERGED SPECIAL INFORMATION 

1 

READ SIGNAL PROCESSING CIRCUIT 

MULTI - BIT CHECK CIRCUM 

CONTROL SIGNAL GENERATOR 
SPECIAL SPECIAL INFORMATION 

INFORMATION 

READ SIGNAL 

OUTPUT SIGNAL 

REG IN 

SPECIAL INFORMATION 
133 

STORAGE 
MERGED SPECIAL INFORMATION INT BUS 

Sheet 7 of 14 

SET PARAMETER COMMAND , PROGRAM COMMAND 

MOUT 

SPECIAL BLOCK SETTER 
} 

ERASE COMMAND , SPECIAL BLOCK SETTING COMMAND 

PLURALITY OF SPECIAL INFORMATION 

212 

} 

INT BUS 

US 11,194,513 B2 



U.S. Patent Dec. 7. 2021 Sheet 8 of 14 US 11,194,513 B2 

FIG . 8 

READ SIGNAL PROCESSING CIRCUIT ( 132a ) 
: 
3 

SP EN N SP EN 3 
thith 

} INT_BUS SP EN 

REG IN 

1 3 SP_EN_N 
SP_EN_N 

1 

3 SP EN 
-1 ' ITH IT . " . . ITP 1. TIT TTT TT TT TT TT TT T7 TT 



U.S. Patent 

FIG . 9 

MEMORY DEVICE 

MEMORY DEVICE 

Dec. 7 , 2021 

Plane 0 

Plane 1 

Plane 0 

Plane 1 

Kit HiHiHiH 

KW.WAKHWW HAWK 

MWWW.HHHHitith 
HiiHii 

?? ?? ? ?? ? ? ? ? ? ?? ? ? ? ? ?? fj + ?? ?? ? ?? ? 

SP BLK 000 

SP BLK 10a 

Special Block Merge Operation 

SP BLK 000 

SP BLK_105 

SP_BLK_01a 

SP BLK 11a 

Main_BLK_0 

Main_BLK_0 

Sheet 9 of 14 

Main BLK 1 

Main BIK 
1 

Main BLK 1 

Main BIK 1 

: 

: 

: 

Main_BLK_n 

Main_BLK_D 

Main_BLK_n 

Main_BLK_n 

ADDITIONAL MEMORY BLOCK SECUREVENT 

US 11,194,513 B2 



U.S. Patent 

FIG . 10 

( a ) 

tal 
La2 

_a3 

ITT EITH C 

DQ # 

Swimming 

Dec. 7 , 2021 

LR1 

RBA 
( b ) 

Sheet 10 of 14 

1 

1 1 

xxlh 
WWW 

R2 

** XXX Rawkwkka 

I 

Block Merge CMD 

297 Lb2 Lb3 

Ib4 

US 11,194,513 B2 



U.S. Patent Dec. 7 , 2021 Sheet 11 of 14 US 11,194,513 B2 

FIG . 11 
START 

PROVIDE SPECIAL INFORMATION READ COMMAND S1101 

READ MERGED SPECIAL INFORMATION STORED 
IN SPECIAL INFORMATION STORAGE $ 1103 

STORE READ INFORMATION IN MAIN BLOCK AND 
THEN SET MAIN BLOCK AS NEW SPECIAL BLOCK S1105 

ERASE PREVIOUS SPECIAL BLOCK AND THEN 
SET ERASED SPECIAL BLOCK AS MAIN BLOCK S1107 

END 
wwwwwwww 

PIG . 12 
START 

RECEIVE SPECIAL INFORMATION READ COMMAND S1201 
WWWWWW 

DETECT DATA BITS REPRESENTING SPECIAL 
INFORMATION , BASED ON READ RESULT S1203 

STORE DETLCTED DATA BITS IN 
SPECIAL INFORMATION STORAGE -S1205 

OUTPUT DATA STORED IN SPECIAL 
INFORMATION STORAGE $ 1207 

END 



U.S. Patent Dec. 7. 2021 Sheet 12 of 14 US 11,194,513 B2 

FIG . 13 
1000 

1020 1030 

PROCESSOR MEMORY 
BUFFER 

DCC 
CIRCUIT 

HOST 
INTERFACE 

BUFFER 
CONTROL 
CIRCUIT 

MEMORY 
INTERFACE 

1050 1060 

FIG . 14 
2000 ?????????????? 

-2300 

Memory Controller -2100 

Memory Device - 2200 



U.S. Patent Dec. 7. 2021 Sheet 13 of 14 US 11,194,513 B2 

FIG . 15 

3000 

3100 3200 

SSD 

Buffer memory 3240 

CHI 3221 
***** NVM 

CH2 3222 SSD Controller 
3210 ***** NVM Host 

3001 3221 NVM 

Auxiliary power 
supply 3230 

3002 



U.S. Patent Dec. 7. 2021 Sheet 14 of 14 US 11,194,513 B2 

FIG . 16 

4000 

4200 
************************* 

Memory 
Module 

4500 

Network User 
Interface 

Application 
Processor 

WW ### ***** #### ***** ### * ********** wwwwwwwwww 

Storage 
Module 



5 a 

10 

15 

US 11,194,513 B2 
1 2 

STORAGE DEVICE AND OPERATING controller configured to generate a special information read 
METHOD THEREOF command for reading plural pieces of special information 

stored in at least two special blocks among the plurality of 
CROSS - REFERENCE TO RELATED memory blocks and provide the special information read 

APPLICATION command to the memory device , and a special block setter 
configured to control the memory device to store merged 
special information , acquired from the memory device The present application claims priority under 35 U.S.C. S according to the special information read command , in one 119 ( a ) to Korean patent application number 10-2018 main block , and control the memory device to set the one 0153558 filed on Dec. 3 , 2018 , the entire disclosure of which main block as a new special block , wherein the plural pieces is incorporated herein by reference in its entirety . of special information required to initialize the memory 
device are stored as the merged special information in a 

BACKGROUND register of the memory device according to the special 
information read command . 

Field of Invention In accordance with still another aspect of the present 
disclosure , there is provided a method for operating a 

The present disclosure generally relates to an electronic memory controller for controlling a memory device includ 
device , and more particularly , to a storage device and an ing a plurality of memory blocks , the method comprising : 
operating method therefor . generating a special information read command for reading 

plural pieces of special information stored in at least two 
Description of Related Art 20 special blocks among the plurality of memory blocks , pro 

viding the special information read command to the memory 
A storage device stores data under the control of a host device , acquiring merged special information from the 

device such as a computer or a smart phone . The storage memory device according to the special information read 
device may include a memory device for storing data and a command , providing the memory device with a program 
memory controller for controlling the memory device . The 25 command for storing the merged special information in one 
memory device is classified into a volatile memory device main block , and providing the memory device with a special 
and a nonvolatile memory device . block setting command for setting the one main block as a 

The volatile memory device is a memory device in which new special block , wherein the plural pieces of special 
information required to initialize the memory device are data is stored only when power is supplied , then stored data stored as the merged special information in a register of the disappears when the supply of power is interrupted . The 30 memory device according to the special information read volatile memory device may include a Static Random command . 

Access Memory ( SRAM ) , a Dynamic Random Access In accordance with still another aspect of the present 
Memory ( DRAM ) , and the like . disclosure , there is provided a storage device including a 

The nonvolatile memory device is a memory device in memory device including a plurality of memory blocks , and 
which data does not disappear even when the supply of 35 a memory controller configured to provide the memory 
power is interrupted . The nonvolatile memory device may device with a special information read command for reading 
include a Read Only Memory ( ROM ) , a Programmable plural pieces of special information stored in at least two 
ROM ( PROM ) , an Electrically Programmable ROM special blocks among the plurality of memory blocks , and 
( EPROM ) , an Electrically Erasable ROM ( EEROM ) , a flash provide the memory device with a program command for 
memory , and the like . 40 storing merged special information acquired from the 

memory device according to the special information read 
SUMMARY command , in one main block , wherein the memory device is 

configured to read data stored in the at least two special 
Embodiments provide a storage device having an blocks and store the plural pieces of special information 

improved booting speed and an operating method therefor . 45 detected using a multi - bit check scheme among the read 
In accordance with an aspect of the present disclosure , data , as the merged special information and provide the 

there is provided a memory device including : a memory cell merged special information to the memory controller , in 
array including a plurality of memory blocks , and a control response to the special information read command , and 
logic configured to set a memory block as one of a special wherein the plural pieces of special information are required 

to initialize the memory device . block for storing special information and a user block for 50 In accordance with still another aspect of the present storing user data and configured to store data in a memory disclosure , there is provided a method for operating a block in response to commands from a memory controller , memory device , the method comprising : merging first and wherein the control logic comprises : a control signal gen second special information respectively stored in first and erator configured to generate a special information read second special blocks included in the memory device , stor 
signal for reading plural pieces of special information stored 55 ing the merged special information in a free main block 
in at least two special blocks among the plurality of memory included in the memory device then setting the free main 
blocks , in response to a special information read command block as a special block , and erasing the first and second 
provided by the memory controller , a special information special information from the first and second special blocks 
merger configured to read the plural pieces of special then setting the first and second special blocks as main 
information in response to the special information read 60 blocks , wherein the first and second special information are 
signal , and a special information storage configured to store stored in the first and second special blocks in different 
the read plural pieces of special information as merged access schemes from each other . 
special information . 

In accordance with another aspect of the present disclo BRIEF DESCRIPTION OF THE DRAWINGS 
sure , there is provided a memory controller for controlling 65 
a memory device including a plurality of memory blocks , Example embodiments will now be described more fully 
the memory controller including : a special information read hereinafter with reference to the accompanying drawings ; 

a 
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however , the example embodiments may be embodied in specified disclosures , and include all changes , equivalents , 
different forms and should not be construed as limited to the or substitutes that do not depart from the spirit and technical 
embodiments set forth herein . Rather , these embodiments scope of the present disclosure . 
are provided so that this disclosure will be thorough and While terms such as “ first ” and “ second ” may be used to 
complete , and will fully convey the scope of the example 5 describe various components , such components must not be 
embodiments to those skilled in the art . understood as being limited to the above terms . The above 

In the drawing figures , dimensions may be exaggerated terms are used only to distinguish one component from 
for clarity of illustration . It will be understood that when an another . For example , a first component may be referred to 
element is referred to as being “ between ” two elements , it as a second component without departing from the scope of 
can be the only element between the two elements , or one or 10 rights of the present disclosure , and likewise a second 
more intervening elements may also be present . Like refer- component may be referred to as a first component . 
ence numerals refer to like elements throughout . It will be understood that when an element is referred to 
FIG . 1 is a diagram illustrating a sto ge device in as being “ connected ” or “ coupled ” to another element , it can 

accordance with an embodiment of the present disclosure . be directly connected or coupled to the other element or 
FIG . 2 is a diagram illustrating a structure of a memory 15 intervening elements may also be present . In contrast , when 

device shown in FIG . 1 . an element is referred to as being " directly connected ” or 
FIG . 3 is a diagram illustrating an embodiment of a “ directly coupled ” to another element , no intervening ele 

memory cell array shown in FIG . 2 . ments are present . Meanwhile , other expressions describing 
FIG . 4 is a circuit diagram illustrating any one memory relationships between components such as 

block among memory blocks shown in FIG . 3 . 20 “ immediately ~ between ” or “ adjacent to ~ ” and “ directly 
FIG . 5 is a circuit diagram illustrating another embodi- adjacent to " may be construed similarly . 

ment of the one memory block among the memory blocks The terms used in the present application are merely used 
shown in FIG . 3 . to describe particular embodiments , and are not intended to 
FIG . 6 is a diagram illustrating a structure and operation limit the present disclosure . Singular forms in the present 

of the memory device in accordance with an embodiment of 25 disclosure are intended to include the plural forms as well , 
the present disclosure . unless the context clearly indicates otherwise . It will be 

FIG . 7 is a circuit diagram illustrating operations of a further understood that terms such as “ including ” or “ hav 
memory controller and the memory device in accordance ing , ” etc. , are intended to indicate the existence of the 
with an embodiment of the present disclosure . features , numbers , operations , actions , components , parts , or 
FIG . 8 is a diagram illustrating a read signal processing 30 combinations thereof disclosed in the specification , and are 

circuit shown in FIG . 7 . not intended to preclude the possibility that one or more 
FIG . 9 is a diagram illustrating a special block merge other features , numbers , operations , actions , components , 

operation . parts , or combinations thereof may exist or may be added . 
FIG . 10 is a diagram illustrating booting operations of the So far as not being differently defined , all terms used 

memory device before and after special block merge . 35 herein including technical or scientific terminologies have 
FIG . 11 is a flowchart illustrating an operation of the meanings that are commonly understood by those skilled in 

memory controller . the art to which the present disclosure pertains . The terms 
FIG . 12 is a flowchart illustrating an operation of the having the definitions as defined in the dictionary should be 

memory device . understood such that the terms have meanings consistent 
FIG . 13 is a diagram illustrating another embodiment of 40 with the context of the related technique . So far as not being 

the memory controller shown in FIG . 1 . clearly defined in this application , terms should not be 
FIG . 14 is a block diagram illustrating a memory card understood in an ideally or excessively formal way . 

system to which the storage device is applied in accordance In describing those embodiments , description will be 
with an embodiment of the present disclosure . omitted for techniques that are well known to the art to 

FIG . 15 is a block diagram exemplarily illustrating a Solid 45 which the present disclosure pertains , and are not directly 
State Drive ( SSD ) system to which the storage device is related to the present disclosure . This intends to disclose the 
applied in accordance with an embodiment of the present gist of the present disclosure more clearly by omitting 
disclosure . unnecessary description . 
FIG . 16 is a block diagram illustrating a user system to Hereinafter , exemplary embodiments of the present dis 

which the storage device is applied in accordance with an 50 closure will be described in detail with reference to the 
embodiment of the present disclosure . accompanying drawings in order for those skilled in the art 

to be able to readily implement the technical spirit of the 
DETAILED DESCRIPTION present disclosure . 

FIG . 1 is a diagram illustrating a storage device 50 in 
The specific structural or functional description disclosed 55 accordance with an embodiment of the present disclosure . 

herein is merely illustrative for the purpose of describing Referring to FIG . 1 , the storage device 50 may include a 
embodiments in accordance with the concept of the present memory device 100 and a memory controller 200 for 
disclosure . The embodiments in accordance with the con- controlling an operation of the memory device 100 . 
cept of the present disclosure can be implemented in various The storage device 50 may be a device for storing data 
forms , and cannot be construed as limited to the embodi- 60 under the control of a host 300 , such as a mobile phone , a 
ments set forth herein . smart phone , an MP3 player , a laptop computer , a desktop 

The embodiments in accordance with the concept of the computer , a game console , a TV , a tablet PC or an in - vehicle 
present disclosure can be variously modified and have infotainment . 
various shapes . Thus , the embodiments are illustrated in the The storage device 50 may be manufactured as any one of 
drawings and are intended to be described herein in detail . 65 various types of storage devices according to a host interface 
However , the embodiments in accordance with the concept that is a communication scheme with the host 300. For 
of the present disclosure are not construed as limited to example , the storage device 50 may be implemented with 

a 

a 



a 

10 

15 

a 

a 

US 11,194,513 B2 
5 6 

any one of various types of storage devices such as a Solid The control signal generator 131 may generate a special 
State Drive ( SSD ) , a Multi - Media Card ( MMC ) , an embed- information read signal and provide the generated special 
ded , Multi - Media Card ( MMC ) , a Reduced Size , Multi- information read signal to the special information merger 
Media Card ( RS - MMC ) , and a micro - Multi - Media Card 132 , in response to a special information read command 
( micro - MMC ) type , a Secure Digital ( SD ) card of a Secure 5 provided by the memory controller 200 . 
Digital ( SD ) , a mini - Secure Digital ( mini - SD ) and a micro- The control signal generator 131 may generate a special 
Secure Digital ( micro - SD ) type , an Universal Storage Bus information output signal and provide the generated special 
( USB ) storage device , a Universal Flash Storage ( UFS ) information output signal to the special information storage 
device , a storage device of a Personal Computer Memory 133 , in response to the special information read command . 
Card International Association ( PCMCIA ) card type , a stor- The special information read command may be a command 
age device of a Peripheral Component Interconnection ( PCI ) for requesting data stored in the special information storage 
card type , a storage device of a PCI - Express ( PCI - e or PCIe ) 133 to be provided to the memory controller 200 . 
card type , a Compact Flash ( CF ) card , a smart media card , A special block within the memory device 100 may be a 
and a memory stick . memory block for storing special information that is infor 

The storage device 50 may be manufactured as any one of mation required to initialize the memory device 100. For 
various kinds of package types . For example , the storage example , the special information may include at least one of 
device 50 may be manufactured as any one of various kinds bad block information , column repair information , and logic 
of package types such as a Package - On - Package ( POP ) , a information . The bad block information may represent ini 
System - In - Package ( SIP ) , a System - On - Chip ( SOC ) , a 20 tial bad memory blocks among the plurality of memory 
Multi - Chip Package ( MCP ) , a Chip - On - Board ( COB ) , a blocks included in the memory device 100. The column 
Wafer - level Fabricated Package ( WFP ) , and a Wafer - level repair information may represent a bad column of the 
Stack Package ( WSP ) . memory cell array . The logic information may represent a 
The memory device 100 may store data . The memory program bias , a read bias , an erase bias , and the like as 

device 100 operates under the control of the memory con- 25 conditions necessary for an operation of the memory device 
troller 200. The memory device 100 may include a memory 100 . 
cell array including a plurality of memory cells for storing The special information merger 132 may sequentially 
data . The memory cell array may include a plurality of read data stored in at least two special blocks in response to 
memory blocks . Each memory block may include a plurality the special information read signal received from the control 
of memory cells . One memory block may include a plurality 30 signal generator 131. Specifically , the special information 
of pages . In an embodiment , the page may be a unit for merger 132 may read data bits stored in any one special 
storing data in the memory device 100 or reading data stored block among the at least two special blocks in response to 
in the memory device 100. The memory block may be a unit the special information read signal . The special information 
for erasing data . In an embodiment , the memory device 100 merger 132 may detect data bits representing special infor 
may be a Double Data Rate Synchronous Dynamic Random 35 mation among the data bits read from the one special block , 
Access Memory ( DDR SDRAM ) , a Low Power Double using a multi - bit check scheme . Each of the data bits 
Data Rate 4 ( LPDDR4 ) SDRAM , a Graphics Double Data representing the special information may be repeatedly 
Rate ( GDDR ) SRAM , a Low Power DDR ( LPDDR ) , a stored a preset number of times in the one special block . The 
Rambus Dynamic Random Access Memory ( RDRAM ) , a multi - bit check scheme may be a scheme that reads the data 
NAND flash memory , a vertical NAND flash memory , a 40 bits from the one special block and detects , as the data bits 
NOR flash memory , a Resistive Random Access Memory representing special information , the same data pattern 
( RRAM ) , a Phase - Change Random Access Memory repeated a reference number of times , from the read result . 
( PRAM ) , a Magnetoresistive Random Access Memory The special information merger 132 may store the data bits 
( MRAM ) , a Ferroelectric Random Access Memory representing special information detected from the at least 
( FRAM ) , a Spin Transfer Torque Random Access Memory 45 two special blocks in the special information storage 133. As 
( STT - RAM ) , or the like . In this specification , for conve- the result , data bits representing merged special information 
nience of description , a case where the memory device 100 may be stored in the special information storage 133 . 
is a NAND flash memory is described . The special information storage 133 may include a latch 
The memory device 100 receives a command and an circuit for storing the data bits representing special infor 

address from the memory controller 200 and accesses an 50 mation . In an embodiment , the special information storage 
area selected by the address in the memory cell array . That 133 may store the data bits representing the special infor 
is , the memory device 100 may perform an operation mation , which are detected by the special information 
corresponding to the command on the area selected by the merger 132 , using the multi - bit check scheme . The 
address . For example , the memory device 100 may perform information storage 133 may provide the stored data bits 
a write ( program ) operation , a read operation , and an erase 55 representing special information to the memory controller 
operation . In the program operation , the memory device 100 200 in response to the special information output signal . 
may program data in the area selected by the address . In the The memory controller 200 may control overall opera 
read operation , the memory device 100 may read data from tions of the storage device 50 . 
the area selected by the address . In the erase operation , the When power is applied to the storage device 50 , the 
memory device 100 may erase data stored in the area 60 memory controller 200 may execute firmware ( FW ) . When 
selected by the address . the memory device 100 is a flash memory device , the 

In an embodiment , the memory device 100 may include memory controller 200 may execute FW such as a Flash 
a control signal generator 131 , a special information merger Translation Layer ( FTL ) for controlling communication 
132 , and a special information storage 133. In an embodi- between the host 300 and the memory device 100 . 
ment , the memory device 100 may further include one or 65 In an embodiment , the memory controller 200 may 
more special blocks and one or more main blocks , which receive data and a Logical Block Address ( LBA ) from the 
will be described with reference to FIG . 6 . host 300 , and translate the LBA into a Physical Block 

a 
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Address ( PBA ) representing addresses of memory cells The special block manager 210 may provide block merge 
included in the memory device 100 , in which data is to be commands to the memory device 100 so as to merge special 
stored . information stored in special blocks and store the merged 
The memory controller 200 may control the memory special information in one special block . The block merge 

device 100 to perform a program operation , a read operation , 5 commands may include a special information read com 
an erase operation , or the like in response to a request from mand , a program command , an erase command , a special 
the host 300. In the program operation , the memory con- block setting command , and the like . 
troller 200 may provide a program command , a PBA , and In an embodiment , the block merge commands may 
data to the memory device 100. In the read operation , the include a set parameter command for changing values of 
memory controller 200 may provide a read command and a 10 merged special information stored in the special information 
PBA to the memory device 100. In the erase operation , the storage 133. Therefore , the special block manager 210 may 
memory controller 200 may provide an erase command and change the values of the merged special information stored 
a PBA to the memory device 100 . in the special information storage 133 , using the set param 

In an embodiment , the memory controller 200 may eter command . The special block manager 210 may store , in 
autonomously generate a program command , an address , 15 one main block , the changed special information stored in 
and data regardless of a request from the host 300 , and the special information storage 133 , using the block merge 
transmit the program command , the address , and the data to commands , and set the one main block as a special block . 
the memory device 100. For example , the memory controller The host 300 may communicate with the storage device 
200 may provide the command , the address , and the data to 50 , using at least one of various communication manners , 
the memory device 100 to perform background operations 20 such as a Universal Serial bus ( USB ) , a Serial AT Attach 
such as a program operation for wear leveling and a program ment ( SATA ) , a High Speed InterChip ( HSIC ) , a Small 
operation for garbage collection . Computer System Interface ( SCSI ) , Firewire , a Peripheral 

In an embodiment , the memory controller 200 may con- Component Interconnection ( PCI ) , a PCI express ( PCIe ) , a 
trol at least two memory devices 100. The memory control- Non - Volatile Memory express ( NVMe ) , a universal flash 
ler 200 may control the memory devices according to an 25 storage ( UFS ) , a Secure Digital ( SD ) , a Multi - Media Card 
interleaving scheme so as to improve operational perfor- ( MMC ) , an embedded MMC ( eMMC ) , a Dual In - line 
mance . The interleaving scheme may be an operating Memory Module ( DIMM ) , a Registered DIMM ( RDIMM ) , 
scheme that allows operating sections of at least two and a Load Reduced DIMM ( LRDIMM ) . 
memory devices 100 to overlap with each other . FIG . 2 is a diagram illustrating a structure of the memory 

In an embodiment , the memory controller 200 may 30 device shown in FIG . 1 . 
include a special block manager 210 . Referring to FIG . 2 , the memory device 100 may include 

The special block manager 210 may provide a special a memory cell array 100 , a peripheral circuit 120 , and a 
information read command the control signal generator control logic 130 . 
131. The special information read command may be a The memory cell array 110 includes a plurality of memory 
command for requesting data stored in the special informa- 35 blocks BLK1 to BLKz . The plurality of memory blocks 
tion storage 133 to be provided to the special block manager BLK1 to BLKz are coupled to an address decoder 121 
210 . through row lines RL . The plurality of memory blocks 

The data stored in the special information storage 133 BLK1 to BLKZ are coupled to a read / write circuit 123 
may be data obtained by reading data stored in at least two through bit lines BL1 to BLm . Each of the plurality of 
special blocks and merging data representing special infor- 40 memory blocks BLK1 to BLKz includes a plurality of 
mation detected using the multi - bit check scheme among the 
read data . In an embodiment , the special block manager 210 In an embodiment , the plurality of memory cells may be 
may acquire special information obtained by merging spe- nonvolatile memory cells . Among the plurality of memory 
cial information stored in the at least two special blocks , cells , memory cells coupled to the same word line may be 
which are read by the memory device 100 , in response to the 45 defined as one page . That is , the memory cell array 110 may 
special information read command . Specifically , the special include a plurality of pages . In accordance with an embodi 
block manager 210 may provide the special information read ment of the present disclosure , each of the plurality of 
command to the memory device 100 , and the memory memory blocks BLK1 to BLKz included in the memory cell 
device 100 may provide special information stored in the array 110 may include a plurality of dummy cells . One or 
special information storage 133 to the memory controller 50 more dummy cells may be coupled in series between a drain 
200 in response to the special information read command . select transistor and memory cells , and between a source 

The special block manager 210 may provide the memory select transistor and the memory cells . 
device 100 with a program command for storing the merged Each of the memory cells of the memory device 100 may 
special information in one main block . The one main block be a single level cell ( SLC ) for storing one data bit , a 
may be a memory block configured to store user data . 55 multi - level cell ( MLC ) for storing two data bits , a triple level 

The special block manager 210 may provide the memory cell ( TLC ) for storing three data bits , or a quad level cell 
device 100 with an erase command for erasing the at least ( QLC ) for storing four data bits . 
two special blocks , data in which are read in response to the The peripheral circuit 120 may include the address 
special information read command . decoder 121 , a voltage generator 122 , the read / write circuit 

The special block manager 210 may set , as a new special 60 123 , a data input / output circuit 124 , and a sensing circuit 
block , the one main block in which the merged special 125 . 
information is stored . The special block manager 210 may The peripheral circuit 120 drives the memory cell array 
set the erased special blocks as main blocks . Specifically , the 110. For example , the peripheral circuit 120 may drive the 
special block manager 210 may provide the memory device memory cell array 110 to perform a program operation , a 
100 with a special block setting command for setting a 65 read operation , and an erase operation . 
memory block as a special block or setting the special block The address decoder 121 is coupled to the memory cell 
as a main block . array 110 through the row lines RL . The row lines RL may 

memory cells . 
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include drain select lines , word lines , source select lines , and include a plurality of pumping capacitors for receiving the 
a common source line . In accordance with an embodiment internal power voltage , and generate the plurality of oper 
of the present disclosure , the word lines may include normal ating voltages Vop by selectively activating the plurality of 
word lines and dummy word lines . In accordance with an pumping capacitors under the control of the control logic 
embodiment of the present disclosure , the row lines RL may 5 130 . 
further include a pipe select line . The plurality of generated voltages Vop may be supplied 

The address decoder 121 may operate under the control of to the memory cell array 110 by the address decoder 121 . 
the control logic 130. The address decoder 121 receives an The read / write circuit 123 includes first to mth page address ADDR from the control logic 130 . buffers PB1 to PBm . The first to mth page buffers PB1 to The address decoder 121 may decode a block address in 10 PBm are coupled to the memory cell array 110 through the the received address ADDR . The address decoder 121 
selects at least one memory block among the respective first to mth bit lines BL1 to BLm . The first to mth blocks memory 
BLK1 to BLKz according to the decoded block address . The page buffers PB1 to PBm operate under the control of the 
address decoder 121 may decode a row address RADD in control logic 130 . 
the received address ADDR . The address decoder 121 may 15 The first to mth page buffers PB1 to PBm communicate 
select at least one word line WL of the selected memory data DATA with the data input / output circuit 124. In a 
block by applying voltages provided from the voltage gen- program operation , the first to mth page buffers PB1 to PBm 
erator 122 to the word line WL according to the decoded row receive data DATA to be stored through the data input / output 
address RADD . circuit 124 and data lines DL . 

In a program operation , the address decoder 121 may 20 In a program operation , the first to mth page buffers PB1 
apply a program voltage to the selected word line , and apply to PBm may transfer , to selected memory cells through the 
a pass voltage having a level lower than that of the program bit lines BL1 to BLm , data DATA received through the data 
voltage to unselected word lines . In a program verify opera- input / output circuit 124 when a program pulse is applied to 
tion , the address decoder 121 may apply a verify voltage to a selected word line . The memory cells of the selected 
the selected word line , and apply a verify pass voltage 25 memory cells are programmed according to the transferred 
having a level higher than that of the verify voltage to the data DATA . A memory cell coupled to a bit line through 
unselected word lines . which a program allow voltage ( e.g. , a ground voltage ) is 

In a read operation , the address decoder 121 may apply a applied may have an increased threshold voltage . A thresh 
read voltage to the selected word line , and apply a read pass old voltage of a memory cell coupled to a bit line through 
voltage having a level higher than that of the read voltage to 30 which a program inhibit voltage ( e.g. , a power voltage ) is 
the unselected word lines . applied may be maintained . In a program verify operation , 

In accordance with an embodiment of the present disclo- the first to mth page buffers PB1 to PBm read data DATA 
sure , an erase operation of the memory device 100 is stored in the selected memory cells from the selected 
performed in units of memory blocks . In an erase operation , memory cells through the bit lines BL1 to BLm . 
the address ADDR input to the memory device 100 includes 35 In a read operation , the read / write circuit 123 may read 
a block address . The address decoder 121 may decode the data DATA from memory cells of a selected page through 
block address and select one memory block according to the the bit lines BL , and store the read data DATA in the first to 
decoded block address . In the erase operation , the address mth page buffers PB1 to PBm . 
decoder 121 may apply a ground voltage to word lines In an erase operation , the read / write circuit 123 may float 
coupled to the selected memory block . 40 the bit lines BL . In an embodiment , the read / write circuit 

In accordance with an embodiment of the present disclo- 123 may include a column select circuit . 
sure , the address decoder 121 may decode a column address The data input / output circuit 124 is coupled to the first to 
in the address ADDR transmitted thereto . The decoded mth page buffers PB1 to PBm through the data lines DL . The 
column address may be transmitted to the read / write circuit data input / output circuit 124 operates under the control of 
123. In an example , the address decoder 121 may include 45 the control logic 130 . 
components such as a row decoder , a column decoder , and The data input / output circuit 124 may include a plurality 
an address buffer . of input / output buffers ( not shown ) that receive input data 

The voltage generator 122 may generate a plurality of DATA . In a program operation , the data input / output circuit 
voltages by using an external power voltage supplied to the 124 may receive data DATA to be stored from an external 
memory device 100. The voltage generator 122 operates 50 controller ( not shown ) . In a read operation , the data input / 
under the control of the control logic 130 . output circuit 124 outputs , to the external controller , data 

In an embodiment , the voltage generator 122 may gen- transmitted from the first to mth page buffers PB1 to PBm 
erate an internal power voltage by regulating the external included in the read / write circuit 123 . 
power voltage . The internal power voltage generated by the In a read operation or verify operation , the sensing circuit 
voltage generator 122 is used as an operation voltage of the 55 125 may generate a reference current in response to an allow 
memory device 100 . bit VRYBIT signal generated by the control logic 130 , and 

In an embodiment , the voltage generator 122 may gen- output a pass signal or fail signal to the control logic 130 by 
erate a plurality of operating voltages Vop by using the comparing a sensing voltage VPB received from the read / 
external power voltage or the internal power voltage . The write circuit 123 and a reference voltage generated by the 
voltage generator 122 may be configured to generate various 60 reference current . 
voltages required by the memory device 100. For example , The control logic 130 may be coupled to the address 
the voltage generator 122 may generate a plurality of erase decoder 121 , the voltage generator 122 , the read / write 
voltages , a plurality of program voltages , a plurality of pass circuit 123 , the data input / output circuit 124 , and the sensing 
voltages , a plurality of select read voltages , and a plurality circuit 125. The control logic 130 may control overall 
of unselect read voltages . 65 operations of the memory device 100. The control logic 130 

In order to generate a plurality of operating voltages Vop may operate in response to a command CMD transferred 
having various voltage levels , the voltage generator 122 may from an external device . 
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The control logic 130 may control the peripheral circuit memory block may include a plurality of memory cells 
120 by generating several signals in response to a command stacked on a substrate ( not shown ) . The plurality of memory 
CMD and an address ADDR . For example , the control logic cells may be arranged along + X , + Y , and + Z directions . A 
130 may generate an operation signal OPSIG , a row address structure of each memory block will be described in more 
RADD , a read / write circuit control signal PBSIGNALS , and 5 detail with reference to FIGS . 4 and 5 . 
an allow bit VRYBIT in response to the command CMD and FIG . 4 is a circuit diagram illustrating any one memory 
the address ADDR . The control logic 130 may output the block BLKa among the memory blocks BLK1 to BLKZ 
operation signal OPSIG to the voltage generator 122 , output shown in FIG . 3 . 
the row address RADD to the address decoder 121 , output Referring to FIG . 4 , the memory block BLKa may include 
the read / write circuit control signal PBSIGNALS to the 10 a plurality of cell strings CS11 to CS1m and CS21 to CS2m . 
read / write circuit 123 , and output the allow bit VRYBIT to In an embodiment , each of the plurality of cell strings CS11 
the sensing circuit 125. Also , the control logic 130 may to CS1m and CS21 to CS2m may be formed in a ‘ U'shape . 
determine whether the verify operation has passed or failed In the memory block BLKa , m cell strings are arranged in 
in response to the pass or fail signal PASS / FAIL output by a row direction ( i.e. , a + X direction ) . FIG . 4 illustrates two 
the sensing circuit 125 . 15 cell strings arranged in a column direction ( i.e. , a + Y 

In an embodiment , the control logic 130 may include the direction ) . However , this is for convenience of description , 
control signal generator 131 , the special information merger and it will be understood that three cell strings may be 
132 , and the special information storage 133 . arranged in the column direction . 
The control signal generator 131 may generate the special Each of the plurality of cell strings CS11 to CS1m and 

information read signal and provide the generated special 20 CS21 to CS2m may include at least one source select 
information read signal to the special information merger transistor SST , first to nth memory cells MC1 to MCn , a pipe 
132 , in response to a special information read command transistor PT , and at least one drain select transistor DST . 
provided by the memory controller 200. The special infor- The select transistors SST and DST and the memory cells 
mation read signal may be a signal for reading plural pieces MC1 to MCn may have structures similar to one another . In 
of special information stored in at least two special blocks 25 an embodiment , each of the select transistors SST and DST 
and requesting special information detected using a multi - bit and the memory cells MC1 to MCn may include a channel 
check scheme among read data to be provided to the special layer , a tunneling insulating layer , a charge storage layer , 
information storage 133. The control signal generator 131 and a blocking insulating layer . In an embodiment , a pillar 
may generate the special information output signal and for providing the channel layer may be provided in each cell 
provide the generated special information output signal to 30 string . In an embodiment , a pillar for providing at least one 
the special information storage 133. The special information of the channel layer , the tunneling insulating layer , the 
output signal may be a signal for requesting data stored in charge storage layer , and the blocking insulating layer may 
the special information storage 133 to be provided to the be provided in each cell string . 
memory controller 200 . The source select transistor SST of each cell string is 

The special information merger 132 may sequentially 35 coupled between a common source line CSL and memory 
read data stored in at least two special blocks among the cells MC1 to MCp . 
plurality of memory blocks included in the memory cell In an embodiment , the source select transistors of cell 
array 110 in response to the special information read signal . strings arranged on the same row are coupled to a source 
Specifically , the special information merger 132 may select line extending in the row direction , and the source 
sequentially receive , from the read / write circuit 123 , results 40 select transistors of cell strings arranged on different rows 
obtained by reading data bits stored in any one special block are coupled to different source select lines . In FIG . 4 , the 
among the at least two special blocks . source select transistors of the cell strings CS11 to CS1m on 

The special information merger 132 may detect data bits a first row are coupled to a first source select line SSL1 . The 
representing special information , using the multi - bit check source select transistors of the cell strings CS21 to CS2m on 
scheme , from the read result . Each of the data bits repre- 45 a second row are coupled to a second source select line 
senting the special information may be repeatedly stored a SSL2 . 
preset number of times in the one special block . The In another embodiment , the source select transistors of the 
multi - bit check scheme may be a scheme that reads the data cell strings CS11 to CS1m and CS21 to CS2m may be 
bits from the one special block and detects , as the data bits commonly coupled to one source select line . 
representing special information , the same data pattern 50 The first to nth memory cells MC1 to MCn of each cell 
repeated a reference number of times , from the read result . string are coupled between the source select transistor SST 

The special information storage 133 may store the data and the drain select transistor DST . 
bits representing the special information , which are detected The first to nth memory cells MC1 to MCn may be 
by the special information merger 132 , using the multi - bit divided into first to pth memory cells MC1 to MCp and a 
check scheme . The special information storage 133 may 55 ( p + 1 ) th to nth memory cells MCp + 1 to MCn . The first to pth 
provide data stored therein to the memory controller 200 in memory cells MC1 to MCp are sequentially arranged in the 
response to the special information output signal received opposite direction of a + Z direction , and are coupled in 
from the control signal generator 131. The data stored in the series between the source select transistor SST and the pipe 
special information storage 133 may be data obtained by transistor PT . The ( p + 1 ) th to nth memory cells MCp + 1 to 
merging data representing special information detected 60 MCn are sequentially arranged in the + Z direction , and are 
using the multi - bit check scheme among data read from the coupled in series between the pipe transistor PT and the 
at least two special blocks . drain select transistor DST . The first to pth memory cells 
FIG . 3 is a diagram illustrating an embodiment of the MC1 to MCp and the ( p + 1 ) th to nth memory cells MCp + 1 

memory cell array shown in FIG . 2 . to MCn are coupled through the pipe transistor PT . Gate 
Referring to FIG . 3 , the memory cell array 110 may 65 electrodes of the first to nth memory cells MC1 to MCn of 

include a plurality of memory blocks BLK1 to BLKz . Each each cell string are coupled to first to nth word lines WL1 to 
memory block may have a three - dimensional structure . Each WLn , respectively . 
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A gate of the pipe transistor PT of each cell string is and CS21 ' to CS2m ' extends along the + Z direction . Each of 
coupled to a pipe line PL . the plurality of cell strings CS1l ' to CS1m ' and CS21 ' to 

The drain select transistor DST of each cell string is CS2m ' includes at least one source select transistor SST , first 
coupled between a corresponding bit line and the memory to nth memory cells MC1 to MCn , and at least one drain 
cells MCp + 1 to MCn . Cell strings arranged in the row 5 select transistor DST , which are stacked on a substrate ( not 
direction are coupled to a drain select line extending in the shown ) under the memory block BLKb . 
row direction . The drain select transistors of the cell strings The source select transistor SST of each cell string is 
CS11 to CS1m on the first row are coupled to a first drain coupled between a common source line CSL and the 
select line DSL1 . The drain select transistors of the cell memory cells MC1 to MCn . The source select transistors of 
strings CS21 to CS2m on the second row are coupled to a 10 cell strings arranged on the same row are coupled to the 
second drain select line DSL2 . same source select line . The source select transistors of the 

Cell strings arranged in the column direction are coupled cell strings CS11 ' to CS1m ' arranged on a first row are 
to a bit line extending in the column direction . In FIG . 4 , the coupled to a first source select line SSL1 . Source select 
cell strings CS11 and CS21 on a first column are coupled to transistors of the cell strings CS21 ' to CS2m ' arranged on a 
a first bit line BL1 . The cell strings CS1m and CS2m on an 15 second row are coupled to a second source select line SSL2 . 
mth column are coupled to an mth bit line BLm . In another embodiment , the source select transistors of the 
Memory cells coupled to the same word line in the cell cell strings CS1l ' to CS1m ' and CS21 ' to CS2m ' may be 

strings arranged in the row direction constitute one page . For commonly coupled to one source select line . 
example , memory cells coupled to the first word line WL1 The first to nth memory cells MC1 to MCn of each cell 
in the cell strings CS11 to CS1m on the first row constitute 20 string are coupled in series between the source select tran 
one page . Memory cells coupled to the first word line WL1 sistor SST and the drain select transistor DST . Gate elec 
in the cell strings CS21 to CS2m on the second row trodes of the first to nth memory cells MC1 to MCn are 
constitute another page . As any one of the drain select lines coupled to first to nth word lines WL1 to WLn , respectively . 
DSL1 and DSL2 is selected , cell strings arranged in one row The drain select transistor DST of each cell string is 
direction may be selected . As any one of the word lines WL1 25 coupled between a corresponding bit line and the memory 
to WLn is selected , one page may be selected in the selected cells MC1 to MCn . The drain select transistors of cell strings 
cell strings . arranged in the row direction are coupled to a drain select 

In another embodiment , even bit lines and odd bit lines line extending in the row direction . The drain select tran 
may be provided instead of the first to mth bit lines BL1 to sistors of the cell strings Csil ' to CS1m ' on the first row are 
BLm . In addition , even - numbered cell strings among the cell 30 coupled to a first drain select line DSL1 . The drain select 
strings CS11 to CS1m or CS21 to CS2m arranged in the row transistors of the cell strings CS21 ' to CS2m ' on the second 
direction may be coupled to the even bit lines , respectively , row are coupled to a second drain select line DSL2 . 
and odd - numbered cell strings among the cell strings CS11 Consequently , the memory block BLKb of FIG . 5 has a 
to CS1m or CS21 to CS2m arranged in the row direction circuit similar to that of the memory block BLK? of FIG . 4 , 
may be coupled to the odd bit lines , respectively . 35 except that the pipe transistor PT is excluded from each cell 

In an embodiment , at least one of the first to nth memory string in FIG . 5 . 
cells MC1 to MCn may be used as a dummy memory cell . In another embodiment , even bit lines and odd bit lines 
For example , the at least one dummy memory cell may be may be provided instead of the first to mth bit lines BL1 to 
provided to decrease an electric field between the source BLm . In addition , even - numbered cell strings among the cell 
select transistor SST and the memory cells MC1 to MCp . 40 strings CS1l ' to CS1m ' or CS21 ' to CS2m ' arranged in the 
Alternatively , the at least one dummy memory cell may be row direction may be coupled to the even bit lines , respec 
provided to decrease an electric field between the drain tively , and odd - numbered cell strings among the cell strings 
select transistor DST and the memory cells MCp + 1 to MCn . Csil ' to CS1m ' or CS21 ' to CS2m ' arranged in the row 
When the number of dummy memory cells increases , the direction may be coupled to the odd bit lines , respectively . 
reliability of an operation of the memory block BLKa is 45 In an embodiment , at least one of the first to nth memory 
improved . On the other hand , the size of the memory block cells MC1 to MCn may be used as a dummy memory cell . 
BLK? increases . When the number of dummy memory cells For example , the at least one dummy memory cell may be 
decreases , the size of the memory block BLK? decreases . provided to decrease an electric field between the source 
On the other hand , the reliability of an operation of the select transistor SST and the memory cells MC1 to MCp . 
memory block BLK? may be deteriorated . 50 Alternatively , the at least one dummy memory cell may be 

In order to efficiently control the at least one dummy provided to decrease an electric field between the drain 
memory cell , the dummy memory cells may have a required select transistor DST and the memory cells MCp + 1 to MCn . 
threshold voltage . Before or after an erase operation of the When the number of dummy memory cells increases , the 
memory block BLKa , a program operation may be per- reliability of an operation of the memory block BLKD is 
formed on all or some of the dummy memory cells . When 55 improved . On the other hand , the size of the memory block 
an erase operation is performed after the program operation BLKb is increased . When the number of dummy memory 
is performed , the threshold voltage of the dummy memory cells decreases , the size of the memory block BLKb 
cells control a voltage applied to the dummy word lines decreases . On the other hand , the reliability of an operation 
coupled to the respective dummy memory cells , so that the of the memory block BLKb may be deteriorated . 
dummy memory cells can have the required threshold volt- 60 In order to efficiently control the at least one dummy 
age . memory cell , the dummy memory cells may have a required 
FIG . 5 is a circuit diagram illustrating another embodi- threshold voltage . Before or after an erase operation of the 

ment BLKb of the one memory block among memory block BLKb , a program operation may be per 
blocks BLK1 to BLKz shown in FIG . 3 . formed on all or some of the dummy memory cells . When 

Referring to FIG . 5 , the memory block BLKb may include 65 an erase operation is performed after the program operation 
a plurality of cell strings CS11 ' to CS1m ' and CS21 ' to is performed , the threshold voltage of the dummy memory 
CS2m ' . Each of the plurality of cell strings CS11 ' to CS1m ' cells controls a voltage applied to the dummy word lines 

the memory 
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coupled to the respective dummy memory cells , so that the The read signal processing circuit may store the data bits 
dummy memory cells can have the required threshold volt- provided from the multi - bit check circuit in a special infor 
age . mation storage in response to a special information read 
FIG . 6 is a diagram illustrating a structure and operation signal SP_EN . That is , an output M_OUT of the multi - bit 

of the memory device 100 described with reference to FIG . 5 check circuit may be provided as an input REG_IN of the 
2 in accordance with an embodiment of the present disclo special information storage . The special information read 

signal SP_EN may be an internal signal generated by the Referring to a block diagram ( a ) in FIG . 6 , a memory memory device in response to a special information read device 100 may perform an operation of reading special command . information stored in special blocks . Special information stored in at least two special blocks in The memory device 100 may include a zeroth plane Plane 
O and a first plane Plane 1. The zeroth plane Plane 0 may this manner may be merged , and the merged special infor 
include zeroth and first special blocks SP_BLK_00a and mation may be stored in the special information storage . The 
SP_BLK_01a . The first plane Plane 1 may include zeroth memory device 100 may store the merged special informa 
and first special blocks SP_BLK_10a and SP_BLK_11a . tion stored in the special information storage in one main 
Each plane may include first to nth main blocks Main_ block under the control of the memory controller 200. The 

BLK_1 to Main_BLK_n ( n is a natural number of 1 or merged special information may be information obtained by 
more ) . The zeroth plane Plane 0 may include the zeroth and merging special information detected in the multi - bit check 
first special blocks SP_BLK_00a and SP_BLK_01a . The method among data read from the at least two special blocks . 
main block may be a memory block for storing user data . 20 In an embodiment , the merged special information stored 
The special block may be a memory block for storing special in the special information storage may be transferred as an 
information required to initialize the memory device . The output of the special information storage to an input / output 
number of planes included in the memory device , the pad IO PAD through a control bus CNTL_BUS under the 
number of special blocks and main blocks , which are control of the memory controller 200. The merged special 
included in the plane , are not limited to this embodiment . 25 information transferred to the input / output pad IO PAD may 
A result obtained by reading special information stored in be provided to the memory controller 200. In another 

special blocks may be output to a multi - bit check circuit embodiment , the merged special information stored in the 
through a page buffer Page Buffer coupled to each plane . special information storage may be transferred as an output 
The page buffer Page Buffer and the multi - bit circuit may be of the special information storage to a page buffer Page 
coupled to each other through an internal bus INT_BUS . 30 Buffer coupled to the memory cell array through the internal 

The multi - bit check circuit may detect data bits repre- bus INT_BUS under the control of the memory controller 
senting special information , using the multi - bit check 200 . 
scheme , from the read result provided thereto . Each of the The memory device 100 may set one main block as a 
data bits representing the special information may be repeat- special block under the control of the memory controller 
edly stored a preset number of times in any one special block 35 200. The memory device 100 may erase at least two special 
among the at least two special blocks . The multi - bit check blocks , data in which are read under the control of the 
circuit may store the detected data bits representing the memory controller 200. The memory device 100 may set , as 
special information in a special information storage . The main blocks , the erased special blocks under the control of 
special information storage may include latch circuit for the memory controller 200 . 
storing data . After the operation of merging special information read 

The memory controller 200 may control an operation of from the special blocks is completed , main blocks may store 
the memory device 100 by using the special information the merged special information and then the main blocks 
stored in the special information storage . The memory may be set as new special blocks . Specifically , a special 
controller 200 may provide a set parameter command to the block SP_BLK_00b may be a main block to store special 
memory device 100 through an input / output pad IO PAD . 45 information merged from the special information stored in 
The memory device 100 may change the special information the special blocks SP_BLK_00a and SP_BLK_01a and then 
stored in the special information storage in response to the set as the special block SP_BLK_006 . A special block 
set parameter command . The input / output pad IO PAD and SP_BLK_10b may be a main block to store special infor 
the special information storage may be coupled to each other mation merged from the special information stored in the 
through a control bus CNTL_BUS . 50 special blocks SP_BLK_10a and SP_BLK_11a and then set 

Referring to a block diagram ( b ) in FIG . 6 , A memory as the special block SP_BLK_10b . 
device 100 may perform an operation of merging special Consequently , in the memory device 100 , the number of 
information stored in special blocks in response to block special blocks decreases , and thus the time required to read 
merge commands provided by the memory controller 200 . special information stored in a special block can be reduced . 

For example , the result obtained by reading the special 55 In the memory device 100 , the number of main blocks for 
information stored in the special blocks may be provided as storing user data can increase . 
an input of a read signal processing circuit through the FIG . 7 is a circuit diagram illustrating operations of the 
internal bus INT_BUS coupled to the page buffer Page memory controller 200 and the memory device 100 in 
Buffer . The read signal processing circuit may provide the accordance with an embodiment of the present disclosure . 
input result obtained by reading the special information as 60 Referring to FIG . 7 , the memory device 100 may include 
an input M_IN of a multi - bit check circuit . the control signal generator 131 , the special information 

The multi - bit check circuit may detect data bits repre- merger 132 , and the special information storage 133 . 
senting special information , using the multi - bit check The control signal generator 131 receives a special infor 
scheme , from the read result provided thereto . The multi - bit mation read command from a special information read 
check circuit may provide the data bits representing the 65 controller 211 of the special block manager 210 in the 
special information as an input of the read signal processing memory controller 200. When the special information read 
circuit . command is input , the control signal generator 131 may 
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generate a special information read signal and provide the storing the merged special information acquired according 
generated special information read signal to the special to the special information read command in one main block . 
information merger 132 . The one main block may be a memory block for storing user 

The control signal generator 131 may generate a special data . The special block setter 212 may provide the memory 
information output signal and provide the generated special 5 device 100 with an erase command for at least two special 
information output signal to the special information storage blocks , data stored in which are read in response to the 
133 , in response to the special information read command . special information read command . The special information read command may be a command The special block setter 212 may change values of special for requesting merged special information stored in the information stored in the special information storage 133 , special information storage 133 to be provided to the 10 using a set parameter command . The special block setter 212 memory controller 200 . 

The special information merger 132 may include a read may store , in one main block , the changed special informa 
tion stored in the special information storage 133 , using signal processing circuit 132a and a multi - bit check circuit 

132b . The read signal processing circuit 132a may sequen block merge commands . 
tially read data stored in at least two special blocks , in 15 The special block setter 212 may set , as a new special 
response to the special information read signal provided by block , a main block in which special block information are 
the control signal generator 131. The data stored in the at stored . The special block setter 212 may set erased special 
least two special blocks may be data representing plural blocks as main blocks . Specifically , the special block setter 
pieces of special information . 212 may set the main block as a special block , or provide the 

For example , the read signal processing circuit 132a may 20 memory device 100 with a special block setting command 
sequentially receive , from the read / write circuit 123 , results for setting the erased special blocks as main blocks . 
obtained by reading the data stored in the at least two special FIG . 8 is a diagram illustrating the read signal processing 
blocks . The read signal processing circuit 132a may provide circuit 132a shown in FIG . 7 . 
the multi - bit check circuit 132b with a result obtained by Referring to FIG . 8 , a case where the memory device 
reading data bits stored in the special blocks . 25 includes a first special block and a second special block is 

The multi - bit check circuit 132b may detect data bits described . 
representing special information , using the multi - bit check Read operations of the first special block and the second 
scheme , from the read result provided thereto . Each of the special block may be sequentially performed in response to 
data bits representing the special information may be repeat- a special information read command input from the memory 
edly stored a preset number of times in any one special block 30 controller . 
among the at least two special blocks . For example , the First , the read signal processing circuit 132a may receive 
multi - bit check circuit 132b may detect , from the read result , a special information read signal SP_EN input from the 
the same data bits repeated a reference number or more of control signal generator 131 described with reference to 
times as the data bits representing the special information . FIG . 7. The read signal processing circuit 132a may receive 
The multi - bit check circuit 132b may provide the detected 35 a data read result that is a result obtained by reading data 
data bits representing the special information to the read stored in the first special block from the read / write circuit 
signal processing circuit 132a . The read signal processing 123 described with reference to FIG . 7. When the special 
circuit 132a may store the data bits provided from the information read signal SP_EN is in a high state , the read 
multi - bit check circuit 132b to the special information signal processing circuit 132a may provide the data read 
storage 133 . 40 result as an input M_IN of the multi - bit check circuit 132b 

The special information storage 133 may include a latch described with reference to FIG . 6 . 
circuit for storing data . The special information storage 133 Subsequently , the multi - bit check circuit 132b may detect 
may store the data bits representing the special information , special information included in the data read result , using the 
which are provided by the read signal processing circuit multi - bit check scheme . For example , the multi - bit check 
132a . In an embodiment , the special information storage 133 45 circuit 132b may detect , from the data read result , the same 
may store merged special information . The merged special data bits repeated a reference number or more of times as 
information may be information obtained by merging spe- data bits representing the special information . The special 
cial information detected using the multi - bit check method information detected by the multi - bit check circuit 132b may 
among data read from the at least two special blocks . be an output M_OUT of the multi - bit check circuit 132b . 

In another embodiment , the merged special information 50 The read signal processing circuit 132a may receive the 
stored in the special information storage 133 may be trans- output M_OUT of the multi - bit check circuit 132b from the 
ferred as an output of the special information storage 133 to multi - bit check circuit 132b . The read signal processing 
read / write circuit coupled to the memory cell array circuit 132a may provide the output M_OUT of the multi - bit 
described with reference to FIG . 2 through an internal bus check circuit 132b as an input REG_IN of the special 
INT_BUS , under the control of a special block setter 212 of 55 information storage 133 described with reference to FIG . 7 . 
the special block manager 210 in the memory controller 200 . Subsequently , when data stored in the second special 

The special block manager 210 may include the special block is read , the read signal processing circuit 132a may 
information read controller 211 and the special block setter receive a data read result that is a result obtained by reading 
212 . the data stored in the second special block . When the special 

Specifically , the special information read controller 211 60 information read signal SP_EN is in the high state , the read 
may provide a special information read command to the signal processing circuit 132a may provide the data read 
control signal generator 131. The special information read result as the input M_IN of the multi - bit check circuit 132b . 
command may be a command for requesting merged special Subsequently , the multi - bit check circuit 132b may detect 
information stored in the special information storage 133 to special information included in the data read result , using the 
be provided to the special block manager 210 . 65 multi - bit check scheme . Data bits representing the special 

The special block setter 212 may provide the special information detected by the multi - bit check circuit 132b may 
information storage 133 with a program command for be the output M_OUT of the multi - bit check circuit 132b . 
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The read signal processing circuit 132a may receive the which is stored in the special block SP_BLK_01a , may be 
output M_OUT input from the multi - bit check circuit 132b . merged and stored in a new special block SP_BLK_006 . In 
When the special information read signal SP_EN is in the this manner , the column repair information acquired in the 
high state , the read signal processing circuit 132a may package test step , which is stored in the special block 
provide the output M_OUT of the multi - bit check circuit 5 SP_BLK_10a , and the column repair information acquired 
132b as the input REG_IN of the special information storage in the wafer test step , which is stored in the special block 
133 . SP_BLK_11a , may be merged and stored in a new special Through the above procedure , the special information block SP_BLK_10b . stored in the first special block and the second special block When the special block merge operation in accordance may be stored in the special information storage 133 . with the embodiment of the present disclosure is performed , When the special information read signal SP_EN is in a data stored in at least two special blocks may be merged and low state , the read signal processing circuit 132a may stored in one special block . Thus , only one merged special provide a result obtained by reading , by the read / write 
circuit 123 , data stored in a special bock as the input block is read without reading data stored in a plurality of 
REG_IN of the special information storage 133 without 15 special blocks in a booting operation of the memory device , 
passing through the multi - bit check circuit 132b . and thus , the speed of a booting operation or reset operation 

FIG . 9 is a diagram illustrating a special block merge can be improved . 
operation . The zeroth plane Plane 0 of the memory device after the 

Referring to FIG . 9 , the memory device may include special block merge operation may include one special block 
zeroth and first plane Plane 0 and Plane 1. Each plane may 20 SP_BLK_006 . The first plane Plane 1 of the memory device 
include at least one special block and a plurality of main after the special block merge operation may include one 
blocks for user data . The special block may be a memory special block SP_BLK_10b . Each of the zeroth and first 
block for storing special information required to initialize planes Plane 0 to Plane 1 may include a zeroth main block 
the memory device . The number of special blocks and main Main_BLK_0 in addition to the first to nth main blocks . 
blocks , which are included in the plane is not limited to this 25 Thus , the memory device after the special block merge 
embodiment . operation can additionally secure a main block for storing 

The zeroth plane Plane o of the memory device before the user data . 
special block merge operation may include two special FIG . 10 is a diagram illustrating booting operations of the 
blocks SP_BLK_00a and SP_BLK_01a . The first plane memory device before and after special block merge . 
Plane 1 of the memory device before the special block merge 30 Referring to FIG . 10 , the memory controller may provide 
operation may include two special blocks SP_BLK_10a and a command for controlling the memory device , and data and 
SP_BLK_11a . Each of the zeroth and first plane Plane 0 and an address , which are requested in a command operation of 
Plane 1 may include first to nth main blocks ain_BLK_1 the memory device , through a DQ # pad . 
to Main_BLK_n ( n is a natural number of 1 or more ) . The memory controller may determine which one of an 

Each special block included in the memory device may 35 active state ( Busy ) or inactive state ( Ready ) the memory 
store special information . For example , the special informa- device corresponds to through an RB # pad . The active state 
tion may include at least one of bad block information , may be a state in which the memory device performs an 
column repair information , and logic information . The bad operation corresponding to the command provided by the 
block information may represent initial bad memory blocks memory controller . The inactive state may be a state in 
among the plurality of memory blocks included in the 40 which the memory device does not perform any operation . 
memory device . The column repair information may repre- When a signal of the RB # pad represents logic value “ high , " 
sent a bad column of the memory cell array . The logic the memory device may be in the inactive state . When the 
information may represent program bias , a read bias , an signal of the RB # pad represents logic value “ low , ” the 
erase bias , and the like as conditions necessary for an memory device may be in the active state . 
operation of the memory device . The special information 45 The memory controller may provide the memory device 
may be information acquired in each of a package test step with a reset command FFh for initializing the memory 
and a wafer test step . device in a booting operation of the memory device through 

In an embodiment , the special block SP_BLK_00a may the DQ # pad . The memory device may read special infor 
store bad block information acquired in the package test mation stored in special blocks in response to the reset 
step . The special block SP_BLK_01a may store bad block 50 command FFh . The special information may be information 
information acquired in the wafer test step . The special required to initialize the memory device . 
block SP_BLK_10a may store column repair information In FIG . 10 , timing diagram ( a ) illustrates a booting 
acquired in the package test step . The special block operation of the memory device before a special block 
SP_BLK_11a may store column repair information acquired merge . The timing diagram ( a ) illustrates a booting opera 
in the wafer test step . 55 tion of the memory device ( a ) described with reference FIG . 
When the special block merge operation in accordance 6 . 

with the embodiment of the present disclosure is performed , At a first time t_al , the memory controller may provide 
data stored in at least two special blocks may be merged and the reset command FFh to the memory device ( a ) . The signal 
stored in one special block . That is , data stored in at least two of the RB # pad represents the logic value “ high , ” and the 
special blocks may be stored in one main block , and the 60 memory device ( a ) is in the inactive state . 
main block may be set as a new special block . The at least At a second time t_a2 , the memory device ( a ) may start 
two previous special blocks may be erased , and the erased an operation of reading special information stored in special 
special blocks may be set as main blocks in which user data blocks in response to the reset command FFh . Specifically , 
is to be stored . each of the four special blocks SP_BLK_00a , 

The bad block information acquired in the package test 65 SP_BLK_01a , SP_BLK_10a , and SP_BLK_11a included in 
step , which is stored in the special block SP_BLK_00a , and the memory device ( a ) may be read . The signal of the RB # 
the bad block information acquired in the wafer test step , pad is changed from the logic value “ high ” to the logic value 
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“ low . ” That is , the memory device ( a ) is changed from the special block SP_BLK_00b may store special information in 
inactive state to the active state . the form in which the special information stored in the 

At a third time t_a3 , the memory device ( a ) may complete special blocks SP_BLK_00a and SP_BLK_01a are merged . 
the operation of reading the special information stored in the The special block SP_BLK_10b may store special informa 
special blocks . The signal of the RB # pad is changed from 5 tion in the form in which the special information stored in 
the logic value “ low ” to the logic value “ high . ” The memory the special blocks SP_BLK_10a and SP_BLK_11a are 
device ( a ) is changed from the active state to the inactive merged . 
state . At the second time t_b2 , the memory controller may The time tR1 required to read the special information provide the reset command FFh to the memory device ( b ) . stored in the special blocks of the memory device ( a ) may be 10 At a third time t_b3 , the memory device ( b ) may start an a time difference between the second time t_a2 and the third 
time t_a3 . operation of reading the merged special information stored 

In FIG . 10 , timing diagram ( b ) illustrates a booting in the special blocks in response to the reset command FFh . 
operation of the memory device after the special block Specifically , each of the two special blocks SP_BLK_005 
merge . The timing diagram ( b ) illustrates a booting opera- 15 and SP_BLK_10b included in the memory device ( b ) may 
tion of the memory device ( b ) described with reference to be read . The signal of the RB # pad is changed from the logic 
FIG . 6 . value “ high ” to the logic value “ low , " and the memory 

At a first time t_b1 , the memory controller may provide device ( b ) is in the active state . 
block merge commands xxlh to xxnh ( n is a natural number At a fourth time t_b4 , the memory device ( b ) may 
of 1 or more ) to the memory device . The signal of the RB 20 complete the operation of reading the merged special infor 
# pad represents the logic value “ high , ” and the memory mation stored in the special blocks . 
device ( b ) is in the inactive state . The block merge com- The time tR2 required to read the merged special infor 
mands xxlh to xxnh may include a special information read mation stored in the special blocks may be a time difference 
command , a program command , an erase command , a between the third time t_b3 and the fourth time t_b4 . 
special block setting command , and a set parameter com- 25 As compared with the memory device ( a ) , the time 
mand . required to read the special information of the memory 

The memory controller may provide a special information device ( b ) can be reduced by the difference between tR1 and read command to the memory device ( b ) . The special tR2 . In other words , only one merged special block is read information read command may be a command separately without reading data stored in a plurality of special blocks in defined to request a result obtained by reading data stored in 30 the booting operation of the memory device , so that the at least two special blocks . In an embodiment , the special 
information read command may be a command for request speed of a booting operation or reset operation can be 
ing data stored in at least two special blocks to be read and improved . Thus , the time required to perform a booting 
then stored in the special information storage 133 described operation or reset operation can be reduced by the difference 
with reference to FIG . 7 . between the time tR1 required to read the special informa 

The memory controller may acquire special information tion stored in the plurality of special blocks and the time tR2 
stored in the at least two special blocks , which are read by required to read the special information stored in the merged 
the memory device ( b ) , in response to the special informa- special block . 
tion read command Specifically , the memory controller may FIG . 11 is a flowchart illustrating an operation of the 
acquire merged special information stored in the special 40 memory controller . 
information storage 133 . Referring to FIG . 11 , in step S1101 , the memory control 

The memory controller may change values of the special ler may provide a special information read command to the 
information stored in the special information storage 133 , memory device . The special information read command 
using a set parameter command . may be a command for requesting data stored in at least two 

The memory controller may provide the memory device 45 special blocks to be read and then stored in the special 
( b ) with a program command for storing the acquired special information storage . 
information in one memory block . The memory device ( b ) In step S1103 , the memory controller may read merged 
may store the special information acquired by the memory special information stored in the special information storage . 
controller in one memory block in response to the program The merged special information may be information 
command . 50 obtained by merging special information stored in at least 

The memory controller may provide the memory device two special blocks , which are read in response to the special 
( b ) with an erase command for erasing at least two special information read command . 
blocks , data in which are read by the memory device ( b ) . The In step S1105 , the memory controller may store the read 
memory device ( b ) may erase the at least two special blocks merged special information in a main block for storing user 
in response to the erase command . 55 data , and set the main block as a new special block . The 

The memory controller may provide the memory device memory controller may provide the memory device with a 
( b ) with a special block setting command for setting the program command for storing the read merged special 
memory block in which the acquired special bock is stored information in the main block . 
as a new special block . The memory controller may provide In step S1107 , after the at least two special blocks having 
the memory device ( b ) with a separate special block setting 60 data which are read in response to the special information 
command for setting at least two erased special blocks as read command are erased , the erased special blocks may be 
main blocks . The main block may be a memory block for set as main blocks . 
storing user data . FIG . 12 is a flowchart illustrating an operation of the 
A second time t_b2 may be a time after a special block memory device . 

merge operation of the memory device ( b ) is completed , in 65 Referring to FIG . 12 , in step S1201 , the memory device 
response to the block merge commands ( CMDs ) provided to may receive a special information read command from the 
the memory device ( b ) at the first time t_b1 . Specifically , the memory controller . The memory device may sequentially 
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read data bits representing special information stored in at In an embodiment , the processor 1010 may perform 
least two special blocks , in response to the special informa- randomizing and derandomizing by driving software or 
tion read command . firmware . 

In step S1203 , the memory device may detect data bits The memory buffer 1020 may be used as the working 
representing special information among the read data bits , memory , the cache memory , or the buffer memory of the 
using the multi - bit check scheme . processor 1010. The memory buffer 1020 may store codes 

In step S1205 , the memory device may store the detected and commands , which are executed by the processor 1010 . 
data bits representing the special information in the special The memory buffer 1020 may include a Static RAM 
information storage . The data bits representing the special ( SRAM ) or a Dynamic RAM ( DRAM ) . 
information stored in the at least two special blocks may The ECC circuit 1030 may perform an ECC operation . 
merged and stored in the special information storage . The ECC circuit 1030 may perform ECC encoding on data 

In step S1207 , the memory device may output data stored to be written in the memory device through the memory 
in the special information storage to the memory controller interface 1060. The ECC encoded data may be transferred to 
through the data input / output circuit . The data stored in the the memory device through the memory interface 1060. The 
special information storage may be data obtained by merg- ECC circuit 1030 may perform ECC decoding on data 
ing data representing special information detected using the received from the memory device through the memory 
multi - bit check scheme among data read from the at least interface 1060. In an example , the ECC circuit 1030 may be 
two special blocks . included as a component of the memory interface 1060 in 

FIG . 13 is a diagram illustrating another embodiment of 20 the memory interface 1060 . 
the memory controller shown in FIG . 1 . The host interface 1040 may communicate with the 

Referring to FIG . 13 , a memory controller 1000 is external host under the control of the processor 1010. The 
coupled to a host and a memory device . The memory host interface 1040 may communicate with the host , using 
controller 1000 is configured to access the memory device in at least one of various communication manners , such as a 
response to a request received from the host . For example , 25 Universal Serial bus ( USB ) , a Serial AT Attachment ( SATA ) , 
the memory controller 1000 is configured to control read , a High Speed InterChip ( HSIC ) , a Small Computer System 
program , erase , and background operations of the memory Interface ( SCSI ) , Firewire , a Peripheral Component Inter device . The memory controller 1000 is configured to provide connection ( PCI ) , a PCI express ( PCIe ) , a nonvolatile an interface between the memory device and the host . The 
memory controller 1000 is configured to drive firmware for 30 Secure Digital ( SD ) , a Multi - Media Card ( MMC ) , an 

memory express ( NVMe ) , a universal flash storage ( UFS ) , a 
controlling the memory device . 

The memory controller 1000 may include a processor embedded MMC ( eMMC ) , a Dual In - line Memory Module 
( DIMM ) , a Registered DIMM ( RDIMM ) , and a Load 1010 , a memory buffer 1020 , an error correction code ( ECC ) Reduced DIMM ( LRDIMM ) . circuit 1030 , a host interface 1040 , a buffer control circuit 

1050 , a memory interface 1060 , and a bus 1070 . The buffer control circuit 1050 is configured to control the 
The bus 1070 may be configured to provide channels memory buffer 1020 under the control of the processor 1010 . 

between components of the memory controller 1000 . The memory interface 1060 is configured to communicate 
The processor 1010 may control overall operations of the with the memory device under the control of the processor 

memory controller 1000 , and perform a logical operation . 1010. The memory interface 1060 may communicate a 
The processor 1010 may communicate with the external host 40 command , an address , and data with the memory device 
through the host interface 1040 , and communicate with the through a channel . 
memory device through the memory interface 1060. Also , In an example , the memory controller 1000 may not 
the processor 1010 may communicate with the memory include the memory buffer 1020 and the buffer control 
buffer 1020 through the buffer control circuit 1050. The circuit 1050 . 
processor 1010 may control an operation of the storage 45 In an example , the processor 1010 may control an opera 
device , using the memory buffer 1020 as a working memory , tion of the memory controller 1000 by using codes . The 
a cache memory , or a buffer memory . processor 1010 may load codes from a nonvolatile memory 
The processor 1010 may perform a function of a flash device ( e.g. , a read only memory ( ROM ) ) provided in the 

translation layer ( FTL ) . The processor 1010 may translate a memory controller 1000. In another example , the processor 
logical block address ( LBA ) provided by the host through 50 1010 may load codes from the memory device through the 
the FTL into a physical block address ( PBA ) . The FTL may memory interface 1060 . 
receive an LBA , using a mapping table , to be translated into In an example , the bus 1070 of the memory controller 
a PBA . Several address mapping methods of the FTL exist 1000 may be divided into a control bus and a data bus . The 
according to mapping units . A representative address map- data bus may be configured to transmit data in the memory 
ping method includes a page mapping method , a block 55 controller 1000 , and the control bus may be configured to 
mapping method , and a hybrid mapping method . transmit control information such as a command and an 

The processor 1010 is configured to randomize data address in the memory controller 1000. The data bus and the 
received from the host . For example , the processor 1010 control bus are separated from each other , and may not 
may randomize data received from the host , using a ran- interfere or influence with each other . The data bus may be 
domizing seed . The randomized data is provided as data to 60 coupled to the host interface 1040 , the buffer control circuit 
be stored in the memory device to be programmed in the 1050 , the ECC circuit 1030 , and the memory interface 1060 . 
memory cell array . The control bus may be coupled to the host interface 1040 , 

In a read operation , the processor 1010 is configured to the processor 1010 , the buffer control circuit 1050 , the 
derandomize data received from the memory device . For memory buffer 1020 , and the memory interface 1060 . 
example , the processor 1010 may derandomize data 65 FIG . 14 is a block diagram illustrating a memory card 
received from the memory device , using a derandomizing system to which the storage device is applied in accordance 
seed . The derandomized data may be output to the host . with an embodiment of the present disclosure . 
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Referring to FIG . 14 , the memory card system 2000 a signal based on an interface between the host 3100 and the 
includes a memory controller 2100 , a memory device , and a SSD 3200. For example , the signal SIG may be a signal 
connector 2300 . defined by at least one of interfaces such as a Universal 

The memory controller 2100 is coupled to the memory Serial Bus ( USB ) , Multi - Media Card ( MMC ) an embedded 
device 2200. The memory controller 2100 is configured to 5 MMC ( eMMC ) , a Peripheral Component Interconnection 
access the memory device 2200. For example , the memory ( PCI ) , a PCI express ( PCIe ) , an Advanced Technology 
controller 2100 is configured to control read , write , erase , Attachment ( ATA ) , a Serial ATA ( SATA ) , a Parallel - ATA 
and background operations of the memory device 2200. The ( PATA ) , a Small Computer System Interface ( SCSI ) , an 
memory controller 2100 is configured to provide an inter- Enhanced Small Disk Interface ( ESDI ) , an Integrated Drive 
face between the memory device 2200 and a host . The 10 Electronics ( IDE ) , a firewire , a Universal Flash Storage 
memory controller 2100 is configured to driver firmware for ( UFS ) , a WI - FI , a Bluetooth , and an NVMe . 
controlling the memory device 2200. The memory controller The auxiliary power supply 3230 is coupled to the host 
2100 may be implemented identically to the memory con- 3100 through the power connector 3002. When the supply of 
troller 200 described with reference to FIG . 1 . power from the host 3100 is not smooth , the auxiliary power 

In an example , the memory controller 2100 may include 15 supply 3230 may provide power of the SSD 3200. In an 
components such as a Random Access Memory ( RAM ) , a example , the auxiliary power supply 3230 may be located in 
processing unit , a host interface , a memory interface , and an the SSD 3200 , or be located at the outside of the SSD 3200 . 
ECC circuit . For example , the auxiliary power supply 3230 may be 
The memory controller 2100 may communicate with an located on a main board , and provide auxiliary power to the 

external device through the connector 2300. The memory 20 SSD 3200 . 
controller 2100 may communicate with the external device The buffer memory 3240 operates as a buffer memory of 
( e.g. , the host ) according to a specific communication pro- the SSD 3200. For example , the buffer memory 3240 may 
tocol . In an example , the memory controller 2100 may temporarily store data received from the host 3100 or data 
communicate with the external device through at least one of received from the plurality of flash memories 3221 to 322n , 
various communication protocols such as a Universal Serial 25 or temporarily store meta data ( e.g. , a mapping table ) of the 
Bus ( USB ) , Multi - Media Card ( MMC ) an embedded MMC flash memories 3221 to 322n . The buffer memory 3240 may 
( eMMC ) , a Peripheral Component Interconnection ( PCI ) , a include volatile memories such as a DRAM , an SDRAM , a 
PCI express ( PCIe ) , an Advanced Technology Attachment DDR SDRAM , an LPDDR SDRAM , and a GRAM or 
( ATA ) , a Serial - ATA ( SATA ) , a Parallel - ATA ( PATA ) , a nonvolatile memories such as a FRAM , a ReRAM , an 
Small Computer System Interface ( SCSI ) , an Enhanced 30 STT - MRAM , and a PRAM . 
Small Disk Interface ( ESDI ) , an Integrated Drive Electron- FIG . 16 is a block diagram illustrating a user system to 
ics ( IDE ) , firewire , a Universal Flash Storage ( UFS ) , Wi - Fi , which the storage device is applied in accordance with an 

th , and NVMe . embodiment of the present disclosure . 
In an example , the memory device 2200 may be imple- Referring to FIG . 16 , the user system 4000 includes an 

mented with various nonvolatile memory devices such as an 35 application processor 4100 , a memory module 4200 , a 
Electrically Erasable and Programmable ROM ( EPROM ) , a network module 4300 , a storage module 4400 , and a user 
NAND flash memory , a NOR flash memory , a Phase - change interface 4500 . 
RAM ( PRAM ) , a Resistive RAM ( ReRAM ) , a Ferroelectric The application processor 4100 may drive components 
RAM ( FRAM ) , and a Spin Torque Transfer magnetic RAM included in the user system 4000 , an operating system ( OS ) , 
( STT - MRAM ) . 40 a user program , or the like . In an example , the application 
The memory controller 2100 and the memory device 2200 processor 4100 may include controllers for controlling com 

may be integrated into a single semiconductor device , to ponents included in the user system 4000 , interfaces , a 
constitute a memory card . For example , the memory con- graphic engine , and the like . The application processor 4100 
troller 2100 and the memory device 2200 may constitute a may be provided as a System - on - Chip ( SOC ) . 
memory card such as a PC card ( Personal Computer 45 The memory module 4200 may operate as a main 
Memory Card International Association ( PCMCIA ) ) , a memory , working memory , buffer memory or cache memory 
Compact Flash ( CF ) card , a Smart Media Card ( SM and of the user system 4000. The memory module 4200 may 
SMC ) , a memory stick , a Multi - Media Card ( MMC , RS- include volatile random access memories such as a DRAM , 
MMC , MMCmicro and eMMC ) , an SD card ( SD , miniSD , an SDRAM , a DDR SDRAM , a DDR2 SDRM , a DDR3 
microSD and SDHC ) , and a Universal Flash Storage ( UFS ) . 50 SDRAM , an LPDDR SDRAM , an LPDDR2 SDRAM , and 
FIG . 15 is a block diagram exemplarily illustrating a Solid an LPDDR3 SDRAM or volatile random access memories 

State Drive ( SSD ) system to which the storage device is such as a PRAM , a ReRAM , an MRAM , and a FRAM . In 
applied in accordance with an embodiment of the present an example , the application processor 4100 and the memory 
disclosure . module 4200 may be provided as one semiconductor pack 

Referring to FIG . 15 , the SSD system 3000 includes a host 55 age by being packaged based on a Package on Package 
3100 and an SSD 3200. The SSD 3200 exchanges a signal ( POP ) . 
SIG with the host 3100 through a signal connector 3001 , and The network module 4300 may communicate with exter 
receives power PWR through a power connector 3002. The nal devices . In an example , the network module 4300 may 
SSD 3200 includes an SSD controller 3210 , a plurality of support wireless communications such as Code Division 
flash memories 3221 to 322n , an auxiliary power supply 60 Multiple Access ( CDMA ) , Global System for Mobile com 
3230 , and a buffer memory 3240 . munication ( GSM ) , Wideband CDMA ( WCDMA ) , CDMA 

In an embodiment , the SSD controller 3210 may serve as 2000 , Time Division Multiple Access ( TDMA ) , Long Term 
the memory controller 200 described with reference to FIG . Evolution ( LTE ) , Wimax , WLAN , UWB , Bluetooth , and 
1 . Wi - Fi . In an example , the network module 4300 may be 
The SSD controller 3210 may control the plurality of flash 65 included in the application processor 4100 . 

memories 3221 to 322n in response to a signal SIG received The storage module 4400 may store data . For example , 
from the host 3100. In an example , the signal SIG may be the storage module 4400 may store data received from the 
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blocks by using a multi - bit check scheme and provide 16. The storage device of claim 14 , 
the special information read command to the memory wherein the memory controller provides the memory 
device ; and device with a special block setting command for setting 

a special block setter configured to control the memory the selected memory block as a new special block , and 
device to store the plural pieces of special information 5 wherein the selected memory block is a memory block 
as a form of merged special information in a selected configured to store user data among the plurality of 
memory block , and control the memory device to set memory blocks . 
the selected memory block as a new special block , 17. A method for operating a memory controller for wherein the plural pieces of special information are controlling a memory device including a plurality of information required to initialize or set the memory 10 
device and are stored as the merged special information memory blocks , the method comprising : 
in a register of the memory device according to the providing the memory device with a special information 

read command for reading plural pieces of special special information read command before the merged 
special information is stored in the selected memory information stored in at least two special blocks by 
block . using a multi - bit check scheme among the plurality of 

11. The memory controller of claim 10 , wherein the plural memory blocks ; 
pieces of special information include at least one of bad acquiring merged special information generated based on 
block information representing a bad block of the memory the plural pieces of special information according to the 
device , column repair information representing a bad col- special information read command from the memory 
umn of the memory device , and logic information repre- 20 device ; 
senting an operating condition of the memory device . providing the memory device with a program command 

12. The memory controller of claim 10 , wherein the for storing the merged special information in a selected 
special block setter provides the men device with an memory block ; and 
erase command for the at least two special blocks . providing the memory device with a special block setting 

13. The memory controller of claim 12 , command for setting the selected memory block as a 
wherein the special block setter sets the at least two new special block . 

special blocks erased according to the erase command 18. The method of claim 17 , wherein the plural pieces of 
as main blocks for storing user data . special information include at least one of bad block infor 14. A storage device comprising : 

a memory device including a plurality of memory blocks ; 30 column repair information representing a bad column of the mation representing a bad block of the memory device , 
and memory device , and logic information representing an oper a memory controller configured to provide the memory 
device with a special information read command for ating condition of the memory device . 

19. The method of claim 18 , further comprising : reading plural pieces of special information stored in at 
least two special blocks among the plurality of memory 35 providing the memory device with an erase command for 
blocks , and provide the memory device with a program the at least two special blocks ; and 
command for storing merged special information providing the memory device with the special block 
acquired from the memory device according to the setting command for setting the erased at least two 
special information read command , in a selected special blocks as main blocks . 
memory block , 20. An operating method of a memory device including a 

wherein the memory device is configured to read data plurality of memory blocks , the method comprising : 
stored in the at least two special blocks and store the reading first and second special information respectively 
plural pieces of special information detected using a stored in first and second special blocks using a multi 

bit check scheme ; multi - bit check scheme among the read data , as the 
merged special information and provide the merged 45 merging the first and second special information in a 
special information to the memory controller , in register of the memory device ; 
response to the special information read command , and storing the merged special information from the register 

in a free main block ; wherein the plural pieces of special information are 
required to initialize the memory device . setting the free main block as a special block ; and 

15. The storage device of claim 14 , wherein any one 50 erasing the first and second special blocks ; 
special block among the at least two special blocks repeat setting the first and second special blocks as main blocks , 
edly stores , a preset number of times , each data bit repre wherein the first and second special information is 
senting at least one piece of special information among the required to initialize or set the memory device . 
plural pieces of special information . 
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